£A8 AR B A7

e -0 o F

A Study on the Overall Ship’s Magnetism
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Abstract

The ship’s magnetic compass even if corrected is feasible to indicate the erroneous information due to
the change of the ship's magnetism. But if the north-seeking sensor of the transmitting magnetic compass
system is located where the effect of the ship’s magnetism is the least, that problem is expected to be
removed.

In this paper, as a basic research to enhance the accuracy and the stability of the ship’s magnetic com-
pass by placing the north-seeking sensor at the adequate location, the theoretical model for the overall
ship’s magnetism were studied from the macroscopic viewpoint. The parameters of the theoretical model
were determined by the least square method on the assumption that the overall magnetism of a ship can
be regarded as that of the prolate spheroidal magnetic body. The agreement between the modelled and
the observed values was found to be good.
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Table 1. The principal particulars, ship’s headings
and positions of the experimental ves-

sels.

‘Ship's name | HANBADA | YUDAL | BUSAN-851 | BUSAN-205
|Length(LBP)
;‘ ¢ 90 86 66 57
L ()
Breadth (m)| 155 150 114 98
|Depth (m) 70 72 73 35
‘Gross

34920 32885 11265 500.0
gonnage
'Draft (m) 410 350 350 300
Ship’s
L 036° 315° 0520 006°
‘heading
Location lat.| 35° 044N | 34°472N | 35° 07N | 35° 073N
i long. | 129° 05.3'E | 126° 21.9°E | 129° 034E | 129° 035E
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Fig. 1. The comparison of the magnetic intensity
for the respective vessels observed along
the observational line, 6meters away from

the ship’s side.
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Table 2. The magnetic intensity of M/V Hanbada oberved along the observational line, 6 meters away
from the ship’s side.

(Ship’s heading : 036°, ship’s position : lat. 35°04.4'N long. 129°05.3°E)

- Dist. of 3 components of observed magnetism 3 components of Total
| obs. point Pier with ship Pier without ship ship’s magnetism intensity
from stern | Fore-and | Athwart- | Vertical | Fore-and | Athwart- | Vertical | Fore-and | Athwart- | Vertical | of ship’s
-aft ship -aft ship -aft ship magnetism

(m) G) (&) (&) (©) @ @ G) G) @ (&)
0 -1 114 —.324 —.255 177 —.352 071 | —.063 028 099
5 —.186 067 —.300 —.255 175 —.354 069 | —.108 054 139
10 -.207 038 =27 —-.257 172 —.352 050 | —.134 080 164
15 —214 009 —239 —.258 175 —~.352 044 | —.166 113 206
20 —-272 | —.002 —-.222 — 255 173 —-.353 -017 | —-.17 131 219
25 —.297 | —.029 —.225 —.254 .168 —354 —043 | —.197 129 239
30 -.330 | —.010 —268 | —.255 173 —.351 —-075 | —.183 083 214
3 —.351 021 —.200 —.254 174 —.355 -097 | —.153 065 192
40 —.362 063 -333 | —.253 172 —.356 -.109 | —.109 023 156
45 —.368 105 —-.343 —.255 173 —.351 —-113 | —.068 008 132
50 —.314 133 —-.351 —.257 170 ~.354 -117 | —.037 003 123
55 -314 174 —.363 —.255 172 —.358 —-119 002 | —.005 119
60 -.37 211 —.364 —.259 175 —.356 —-.112 036 | —.008 118
65 -.373 241 - .386 —.259 173 —.356 -.114 068 | —.030 136
70 —.368 298 —411 —.258 172 —.356 —-.110 126 | —.055 176
75 -3 341 —429 —.257 17 —.356 —.097 170 —-.073 209
80 —-.341 365 —44 —.257 173 —.357 —.084 192 | —.087 227
8 -318 397 —453 —.258 174 —.358 —.060 223 1 —0% 250
90 —-.2M 411 —466 | —.253 175 —357 - 018 236 | —.109 261
9% —.227 350 —438 —.253 172 —.360 026 218 —.078 233
100 - 210 355 — 437 —.260 171 -3 050 184 —.083 208
105 —.208 295 — 403 —.262 172 —.357 054 123 . —.046 142
110 -.201 273 -.375 —.250 174 —-.354 049 099 | —.021 112
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Table 3. Parameters of theoretical model for the

respective vessels.

M A/M) | adep | B (dep
Hanbada 40240 94 0.7
Yudal 3860.3 159 07
Busan 851 | 22245 175 | 03
Busan 205 | 20839 184 03
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Table 4. The result of the theoretical model and the magnetic intensity observed along the observational
line, 6 meters away from the ship’s side for respective vessels.
M/V Hanbada M/V Yudal M/V Busan 851 M/V Busan 205

- Dist. Obs. Theo. Dist. OQS. Theo. Dist. Obs. Theo. Dist. Obs. Theo.
1‘ (m) (6] (&) (m) (&) (&) (m) (&) G) (m) ) (&)

0] 112} 1049 0] 1160 | .0969 0 1420 1094 0 1470 1254
| 50| 1282 1432 50 1370 .1339 30 1570 1408 30 1750 1617 |
‘ 100 .1685| 1863 100 1680  .1797 6.0 .1860 1770 6.0 .1960 1996
150 2032 220 150 .1880| .2230 9.0 2190 2121 9.0 2230 2297

j 200 2238 .23% 200 2120 .2493 12.0 2440 2381 12.0 2340 2449
| 250 | 2313 234 250 2290 | 2548 150 .2470 2498 15.0 2490 2447
30| 2211 2176 300 2490 | 2449 18.0 2550. | 2475, 180 2300 2331
350 1910 .1970 30 2210 .2265 210 2280 2351 210 .2080 2153
400 1555 | 1755 4001 1950 .2052 2490 2050 2175 240 1910 1961
450 | 1326 | .1573 450 .1800| .1855 270 .1830 1996 270 1670 .1800
500 | 1233} .1462 500 .1690| .1715 300 1740 .1862 30.0 1490 1707
550 | 1180 .1453 550 | .1460 | .1666 330 .1580 1811 330 1340 1709
600 .1185| .1547 600 | 1430 .1721 36.0 .1560 1859 36.0 .1640 1807
| 650) .1373] .1720 650 1710 | .1864 39.0 1720 1991 39.0 1810 1976
700, .1736| .1936 700| 1970 | 2063 42.0 .1930 2169 42.0 2010 2182
750 2089 2159 7501 2180 .2277 45.0 2100 2345 450 2250 2388
800 2312} 2354 800 .2330| .2460 480 2240 2470 480 .2420 2556
850 2464 2479 850 | .2480| .2557 510 2550 2493 51.0 .2660 .2645
900 2567 | 2477 90.0 | .2250 [ .2500 54.0 2480 2317 54.0 2510 2610
l 9.0, 2449, 2290 95.0| 2050 .2234 57.0 .2360 2119 57.0 2330 2417
| 1000| 1985, .1961| 100.0| .1710| .1800 60.0 2160 .1768 60.0 2120 2078

1050 | 1400 | .1464| 1050| .1450| .1341 63.0 1700 .1407 63.0 1870 1670
11000 1112 1067 | 1100 1130 .6970 66.0 1460 1093 66.0 .1600 1287

L
Where, Dist. : Distance of obsevational point from ship’s stern

Obs.  Observational magnetic intensity

Theo. Theoretical model
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Fig. 2. The comparison of the result of the theo-
retical model with the magnetic intensity
observed along the observational line, 6
meters away from the ship’s side for M/V
Hanbada.

Table 5. Variance analysis of theoretical model

for respective vessels.

. HAN- PUSAN | PUSAN
Ship’s name YUDAL
BADA 851 205 |
No of parameter 3 3 3 3

[—éum Regression| 0.0391 | 0.0447 | 0.0407 | 0.0348
square | Residual | 0.0068 | 0.0058 | 0.0092 | 0.0037
Mean |Regression| 0.0195 | 0.0223 | 0.0204 | 0.0174
square | Residual | 0.0003 | 0.0003 | 0.0005 | 0.0002

Degfree Regression| 2 2 2 2
o
Freedom| Residual 20 20 20 20

F 57.7** | 768** | 44.3** | 935**

F(0.01) 585 | 585 5.85 5.85
| Coefficient of

. 0.8519 | 0.8851 | 0.8156 | 0.9039
determinant (R%)
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